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Bropas Mexynapozinaa koxdiepentima
Opratinsaunn 06beAMHEHHbIX Hal i ggggf-wl’/m?
N0 NPHMEHEHHHO aTOMHOR JHepri ORIGINAL: RUSSIAN

B MHPHbIX Lenax

He noanewmut ornawenuio A0 oML Manbhoro coobuenun Ha Hokdpepeniun

UBYUERNE MUTPAINYN PAIMOSJEMEHTOB B T'PYHTAX

B.Wl.Cnunuy, B.Jl.banryxosa, A.$.Haymosa, B.B.I'poyos,
¢ ,M.Crupugosos, E.M.Berpos,I'.l.I'padon

CPASK C DA3BUTHEM IDUMEHEHHd aTOMHON SHEPTLM B MUDHHX Ig-
14X, 3HAUMTELBHO yBEIHUMBAETCA OOBEM NPOU3BOJCTBA AJEPHOT0 ILODD-
yero, YTo HEN30EeXHO BJeYeT 38 COCO} HaKOIJIeHUWe DaJIV0aKTHBHHX OT-
X0KOB, KOTODHE, B OCHORHON yacTM ODOJZIc¥aT 3aXOPOHEeHMw. Bompoc 0
MeTOJaX mepepaloTEM ¥ XPAHEHMA OTXOJOB paJUOXMMAYECKUX NPOU3BOJICTB
npuooperaeT Bce 00JIblIee HADOJIHOX03AMCTBEHEOe 3HAUGHME M MOEKET

 IUMATHDOBATH JaJbHEHIee pa3BUTHE MCNOJAb30OBAHMA ATOMHOM BHEDI ML,

B nrTepaType OMINCAHO HECKOJABKO CNOCOCOB 3aXOPOHEHME DaIMo-
aRTUBHH. copocor (I-12),

1. XpaHeHue yHapeHHHX DACTBOPOB B NOABEMHHX CTAIBHEX MJIM
OeTOHHHX pe3epByapa X.

2. OCTekJIOBHBA E}e HAY LEMEeHTHDOBAHEE C MNOC/ie yDMHL 38pHBaHU=-
eM GJOKOB B 3eMIp MJM cOpachBaHHMEM UX B OKeaH.

3. Caup paMOa&KTUBHHX DACTBOPOB B OKeaH M DEKH.

4, COpoc pagMOAQKTUBHHX OTXOJOR B 38KDHTHE BOJOEMH M JpYyTWe
3eMJSHNe XDaHWINLGE o

5. Hcroab30BAHME WAXT ¥ CTAPHX HEPTAHHX CEBAXMNH.

HanGoJjee JeweBHM X FOCTYMHHM IOJxeH ABJIATLCA METOJ 3aXOPOHE-
HMA DaJMOAKTMBHHX OTXOJOB B OTKDHTHX BeMIAHHX XpaHmwimmax. OIHaKo,
BOIOPOCH COPOLME NpPO ZYKTOB JeJeHMA MMHEpajaMu NOYB ¥ TDYHTOB €Ime
HeZoc TaTouHo u3yvexH (I13-21). Kpome TOr0, HECMOTDA HA NpUMEHEHHE
S8METHHX SKDAHOP M EOJBMATHDYDMUX CJH0EB,BCErJE MOWET HMEIb MECTC
npocayuBaHne pajAOAKINBHHX DACTBOPOB B NOJZCTHAADNME CPYHIH. Ycio-
BuA MUI'paLUM DpaJHOM30TONOB C rpynrosuﬁn BOJAaMM JO HACTOANErO

EpPENEHN B JHTePaType€ OCBEaJUCh OUEHb MAJO (22-24).
25 YEAR RE-REVIEW,|
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| TIOCRALIGHA M3YYEHMD 3aKOHOMEpHocTelt coplmmu
HG HEKOTODPHEMM NIPUPOJHHME CODPOEHTAMM: TDYHT8-
| MUHEepaJaMu, N3 DPACTBOPOB DA 3INYHOTO COJIE BO-
MMaENe OHJIO YJeJNeHO CTpOHIMD-90, EKak Hancojee
€CKOM OTHONEHMM OCKOJOYHOMY H30TONY. ONHTH
a00paTOPHHX, TAK N B [IOJEBHX YCAOBMAX., BHIHK
J0uRHe KapOOHRaTHHE M KMCJIHe OeCKapCoHATHHE,
OOHATHHE CYTJIMHKH, JeTKHe KADOOHATHHE IIMHH,
€ TIMHH, PAJ YACTHX I'IMHUCTHX MMHEDAJOB, IO~
- Tpynnd KaJabLuTa, runca # Lp. Hccjie goBasmp

- IBYX THIIOB:

cogepranuit  NaOH  (4-8 r/x) u NaNo,

gepzammit HNO,  (6-8 r/x) u AB(ND,),

ODH JOCABAAAMCH OTJICNbHHE Pa ZH0dJIeMEeHTH ¢
0, WIX Xe BHOCHJIACh CMeCh NMPOIYKTOB JeleHHA

NPUMEHANNCH CTATHYECKHE M IHMHAMMUECKME MeT0-
TaX HABECKM COPOEHTa BC TPAXMBAINCEH C ONpe Ke-
BODOB JI0 HACTYMJIeHHA pABHOBECHA. 3aTeM Npo-
CEKHe aHAaJu3H. JHHAMUUECKME OMHTH HPOM3BOIM-
OHKAX JMaMeTpoM I cM, HANOJEHEHHHX DpasIuiHHME
OPOEHTH Npe JBapuTeNbH0 U3MEJIBYAINCH, H OTCH-
Mell, XOTA HEKOTODHE M3 HUX,HANpUMEp MOHTMO-
T.N., MMEAX OoOJlee BHCOKYD XHMCIEPCEOCTh. Ind
CBOMCTE IDYHTOR MCIOAb3OBAJAMCH HABECKH OT 3
BODA «

CNeJOBAHNAMA OHJIO MOKA33H0, WYT0 NOTJOmEHHEe
IEMEHTOB, 3& MCKJDUEHEEM DaXMONKDKOHNL,Da JHMo-
IPOMCXOJAT COJiee MOJHO H3 MEeJIOYHOT'C pAacTROpA

>KasupaeTcA DH cpein HA TOTJIOWEHMM Nepud.
I'BOpA&, COJZepEamero HUTPAT HaTDHUA, HES38aBICHNO
I Uepud (MHTEpBAl RKOHNeHTDamui - 0T HeBe-
3107+ 3,3-107° ur-sk/n1), & TAEEe OT KOJM=
'0B (HaBeCKM TpyHTa 0T 3 Jo 30T Ha I 1
Ilepus NpoMCXOonuT Ha 98-100%. B Kuchoil xe
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cpefxe, U3 agoMuHMHAcOlepxailero pacTBOp& 3&xBaT lepud TPYHTAMU Npak-
THYECKH He HaOJpJaerTcd.

CTeneHL NOTJNONEHNME paRMODYTEeHUA IpYyHTAMM UpE3BHYAMHO HM3KA,
OJHAKO, B LEJOYHOM PACTBOpPE OHA MOXET XOCTUILHYTH HECXOJIbKUX JecA-
Thx MKopY Ha 100 r rpyHT& NpU HCNOJNL30BAHUM DPYTEHUA, HAXONALErocA
B KaTHOHHOR Qopme. M3 Kucholt cpejd pyTeHud NmpakTHYECKM He NOTIOUA-
ercd. Haxojmammiica B aHMOHHOA (opue DyTeHuUd COBEDUWEHHO He COpOHpYeT-
CcA TPYHTaMH,

3axpaT CTPOHLUMA B KuCIOlt cpele Takxe CHUEAETCA B HECKOJIBKO
pas Mo CPAaBHEHMD CO NEeJOuHOf cpefoi. Ipm MCIOJb30BAHMM NEJOYHOTO
pacTBOpa C KOHLeHTpanue# cTDPOHNMA 5,32-10‘3 MT 9KB/ll, TDYHTaMH,
HEB3aBUCHMO OT WX IPUPOJH, B3ATHME B koaumyecTBe 30 r/n, OHIO NOTJI0-
meHO OK0J0 60% cTpoHUHMA. [IpM Tex xe YCJOBMAX U3 KMCJIOTO @JOMMHME-
BOTO pacTEOpa COPOMPOBANOCH TOJBKO O-6% 0T MCXOJHOTO KOIMYECTBA.
C yMeHbueHMEM HaBecOK TpyHTa B 10 pas MNpOMCXOJMT CHUEEHME 3AXBATIa
CTPOHLOUA B WeJOYHO} cpege Io 30-33%.

Kpoue TOTO,0HI0 HCCJEJZOBAHG 00JbNOE YHCJO MPUPOJTHHX COPOeH-
TOB, HpPEMMymECTBEHHO YMCTHX MUHEDAJOB HEOPraHUYECKOr'o NPOUCXOE-
IeENA, BXOJAMEX B COCTAB TPyHTOB M mous (25), And onpejefeHMs
CTENEHU NOTNOMEHUA UMM MMKDOKOJIMUECTE CTpPOHOMA. B mpouecce MpoBeie-
H¥A ONHTOB 3TOr0 pasjfelda paCOTH MCIONB30BANHMCH CJeXybuMe Dac TBO-
pu (racni).

Tacauna 1

88,90 KounenTpaung
AKTMBHOGTD 10O MOHOD EaALIAA,

¥ pacTBOpa
MT/ 2

0
0
100

[lepsie XBa pacTBOpa CONCDEAM TOJBKO HEBECOMHE KOIMUECT Ba
cTponnua 89,90 (107'-I077H) pazamyHOro ypoBHA AKTHBHOCTU 0€3
I0GaBOK KaRux-Ju6o coxeit. K TpeTseMy DacIBOpy OHA JOGaBIEH XJO-
pHMA KaJbiud, NpUYeM KOHNEHTPaOud KaJbOuA NPHOIMSHTENbHO DABHANACH
ero coJepEaEmp B peuxoll Boge (26).

PesyabTaTH OKCMEDHMMEHTOB HpuBeJeHH B Tadiumax < u 3,MOHTMO-
PUJNOHMTOBHE TJUHH Da3HHX MECTODO&JeHMH B Tadauiax 0C03HAYEHH
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NS
N~
2]
o
o
S\
—
o
o
—
o
o
o
1
<
(@]
[©]
o
Q
[e0]
e8]
o
[a]
x
<
O
(&)
—
-~
o]
o
=
(&)
o
- =]
N
g O
(2]
©
o
[0]
14
—
(o]
- TR
e}
]
>
N O
—
[eX .
i O
<C

69
14

62

(4
04

14"

G6
98

9

6T
0¢

’annra%ax
eunidy

(erodomn)
HINHAUD
sndoHnIradap

B
~deax

e
-uAdJ

slyBOorrndoRIHOR eonAdj

08
G8
48

e
I8
(42

28
I6

88

04
84
€8

IBIOH]

IR Ln
~grdag

nraroodruy

Al

IT

f

VA

¥

[
g Buh
-godzo

=0t pd

oredod
-ugodo)

vd
~ogioed

0l

~OHY 0X
~OF

red
-9HUE

Bl
~-n&d I

%

4 Buh
~-godzo

-0mY ed
oneaod

-rgdo)

ed
~08198d
0.I0HY OX
-0"

red
-9HUHR

2314
-uid I

%

g BAN
-nodzoony
-ud oHREA

~odupdop

ed
-ogrLoed

0l
~OHY OX

-oU ¥

red
~SHHAJ

HABIBYALKOONAL. ¥ MARIVIUIUD
2 ehuroeg,

uraErodudn nrrdozoven yutHodzioonyed SMHAMOLIO[

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120037-8



B Approved For Release 2009/08/19 : CIA-RDP88-00904000100120037-8
v ‘ ‘ . v : .

(OpomonzeHue Tabx.2)

9NEaIrO]]

I~ O n <« oM
<H <K <H AN

%
N)
Q
(\J

Porosasn
0OMaHKA

0Ha0Y
HIHWIroaf -odun euudd] mIOOUPRY

O MmO 0O
W WO O W W <N

&
=
<l B¢

BLUHNIO A elurrupodnn BHAI ONY
-eHnInandad eunfdy -pagrel enufdr enuAdy

-

/

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120037-8




Approved For Release 2009/08/19 CIA-RDP88-O904R00100120037-8

-6

11 € QHEKSHOX 02 € IBOm YuAO
¥ VA HEU 3490} ennAdy e Z ~THBI O} ,.m.,
2 I ee I m
6€ g 42 e o
09 2 IEROIBHY 0¥ VA turroledy m
86 I 6¢ 1 =
=
LE g qrolk M w.. 6¢ g Amw.. omocv
8¢ 2 grdig .m. @ 6% b4 A¥HIO8dE]]
3
09 I oB gy 1]
O M
68 g wroe gE 12 g
3G V4 peEBddO], m,m 8% A Iunarey
]
Gg I g 0)74 I
=
272 e m i 24 €
26 4 o ee 4
€6 I ddog ! i I INEOHITY
8 4 9 & 14 e c 1
% € wrnledogaioed 9 g Bul vdogzoed : .
~-pod1oou¥ ved oJon | redsmuy | enukdg -H0dZ90uT vd 020 redenuy eunAd
ongdoduodo)|-Foxon ogedodugdos ~TO¥0l

JOICHUIHMOORAYE ¥ d0IvYMrH)d smody ‘umeredoHUR MANHhArSed
£ BhRrge]

sunHodroonted SHHAMOLIO]]

j
M~
o8]
o
o
I
Ayl
o
o
A
o
o
o
[h'd
<
o
®
o
)
o)

| o0
o
(@)
o
<
O

o
2
Ay
@D
o
=
o
o
o
I
o)
(2]
©

O

[0

14

S

o
w
©

9]

>

o

L.

Ql
roY
<C




e,

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120037-8

-
VIO O O
B R BILETD B 8 5 '
NN O 0 D MAN M N M =~ o2 [ap] ]
EQ
] 4 [ 2]
B D = « ‘
= F~ L
J4 58 58 5 2k
S Ea 8 ) == '
LS == =] B4 = §
= | ] =] ‘o [y
[0}
g
w0 (=2
BIUIol BE einrrnidedrnl
~grudyorunar ~ o BnnAd g
' enuid, 1
0 O ) O 0 H O
(o)}
[e)]
Ml o0 M ~ NN M H N o NNM M AN M =~ M
N\
[ap]
i = S
[ 3]
g E El = Ee‘ § 8]
& a, 5 j=1 (3] = =~
o IS = 1 © = B
® - g = [ B o] o 10}
gl] & 5 B 2 3
g -3 = < —~ o é ﬁ
, 5 -
& el E
s 1., BI%I  ~HORIIK
= pInigr ey ROIINI ~fd en ~eruldox
eundd] enufd- -nddJ eun £d |

Approved For Release 2009/08/19 : CIA-RDP88-00904R0007100120037-8



TR . . . . ' . ¥
Approved For Release 2009/08/19 : CIA-DP88-00904R000100120037-
PR . : "

-8
OyxBaM#: A - MOHTMODHJANOHHTOBAdA TIHHHA NecTOpoEXeHRA Kaua-Cll
(Kasaxcrar), § - orxanumickas (TypEueHcKas CCP), B - Kpuucrasg
(Kea), T - Ackamreas (T'pysma). 3mauenme PH D4BHOBECHHX DacTBODOB
Roaedasocs or 7,2 xo 9. KoamuecTso coplenra paBHaa0Ch Ir HA 50 Mx
pacTeopa.

Kag BRJHO M3 mpHBefeHHNX pesyasTaroB, Cpeju MCOHTAHHHX NATE-
pranoB HauGoXee XOPONO NOrAOEADT PajgUOCTDOHIHMH MOHTNODUIIOHAT,
Ka0JNMANT, CIDJH, I'HJDOCINAH, NHDOAD3UT, TaNIyasuT, T0pd, docpopmr
M BeeIMHOBHE CHEHMTH, 3TH COpPOEHTH 00aganT TAKXe I GOIBmO copd-
nucHHOX emEocThD (27),

Crepyer oTMETHT, YTO HMPOKO DACHpOCTPAHEHHHE B I'pyHTAX M
noYpax MHMHEpDAIR Irpynn KalbQUTa, KBAapHa, CUNCA, MOJELMX NOATOB M
T.O. NOTAOMADT paJXAOCTPOHNMY HE3HAUHTEMBHO,

Texum oGpasow, norioueHyMe paxwoCT POHIWA HeOpraHuye ckoff vacT by
OYB ¥ T'DYHTOB GYXET B OCHOBHOM ONpeILE NATHCA I JMHICTHMM MUHepalaua,
BXOZANWMHA , OCHYHO, B COCTEB KOJUIOURHO-LNCIe PCHOR (PaKimy yKa3aHHHX
¥arepnanoB.KpoMe Toro,kak BHTEKaeT u3 TaGaMy 2 u 3, UpUCYTCTBIE
EOHOB KAJbOuA B KOHNEHTPALHH MNpHOAMSHTENLHO DaBHOM! ero COJIepRAHHAD
B DeuHOH# EOJe, yXe 3HAUMTEABHO CHMXaeT [OTAOMEHHE DPaJOCTPORIHA
U3YYEHHHMH copleHTaMd. MOXHO OXRJATH, UTO PaIMOCTPOHNNH, momas B
TPyHTH ® NOYBH, OyAeT MpPN IOPOYUX DABHHX YCJOBMAX B Goabmelt Mepe
SaJepEUBATBCA T8M, TJe HNEDTCH TIMHHCTHE MUHEDAJH I e TPYHTOBHE
BOZH COZCDHAT HAUMEHBINEE KOAKYECTBO KaJbIHL,

B HAmAX SKCNEDUMEHTAX HE YJAJKOCH OCHADYERTH KAKOTO-INGO BARAS-
HH4 YDOBH# DAaJHOBKTHBHOCTH HA CTEHEHb NOTNOMEHMA PaJROC TPORLHAL .
Mo-BryuMOMy, 3TO 00BACHAETCH TEM, UT0 OHJK B3ATH JOBOIBLHO GOJbLHS
H&BECKM COpUEHTOBR,

bosee THATENBHO HCCAEOB&IOCH HOTJIONEHIE DaIMOCTPOHIAA MOHTMO-
PRINORATOM, JlaHHHY MmEeDaq WEPOEO DACHPOCTPAHEH KAK B paccesHHOM
COCTOAHMH, TaKk M B BHJE KDYNHHX NecropozieHm#h (27). Buna u3ydeHa
COp0Qud CTPOHLNE-90 WOHTMODHANOHWTOBNMA I'JHHAMH Tpex Mecropoxje-
ant (4, B, B C¥.CTp.4) u3 PA&CTBOPOB, COJEDEANMHX DA3JHYHHE KOHNEHT-
pamus momos: H', Na’, k*, NH}!, (o' Mg*% Ba'®, Fe**, Ab*2,

Hon#es CHJA PacTBOPOB B XOJ€ BHIONHEHAS ONHTOB OCTABAIACH [OCTOSH«
Hol, 3EAvenne pH pasRAnOCH 7-8. [pH H3yveHmn NOBE JEHUd MEKDOKO-
AXIECTB CTPOHOEA B CHCTEME CODUEHT-DACTHOD,B BABMCHHOCTH OT CO-
CTapa pacTBODa,0nN MpUMEHEH MeTOX ompeXeleHHA KoohpuimenTa pac-
npefeseHEA (P ) B CTATAYECKUX yCAOBHAX (28):
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rie V -ofpeu pacrnopa,[‘me -DABHOBECHAA KOHIEHTpAOWA M3YY8EUOTO
HOHa B DpacTBOpe, q,Me -ROAMYECTBO WOHA, NOIJIOWEHHOrO JaHHOR HaBEC-
Ko#t copOeHTa.

Ha puc.l norasazu pesyibraTH mameperult xoshomiueHTa pacipeje-
JEHNA DAMOCTPOHNMA JAA MOHTMODUIJNOHMTA OrIaHIMHCKOIO MECTODOEXE-
Hud. KpUBNe, oTpaxapmue H3MeHEHMe KOSPOMIMeHTa pacnpejesieHus B 3a-
BACHMOCTH OT COCTaBa DAacTBOpA W14 MOHTMODMIJIOHMTA JXBYX IDYIUX
MeCTOPOXJECHMH, He3HAUNTEJbHO CHemeHH OTHOCUTENBHO XpyTr ipyra. Oxma-
K0 EaK xapakTep M3MeHEHMA KPUBUX, TAK ¥ UX NOCAEJOBATEIBLHOCTL
B Cclyuae pa3JNYEHX KaTHOHOB, HPHCYTCTBYDNEX B pPACTBOpE BMECTe C
PazHOCTPOHNHEEM, COXPAHADTCA XI4 BCEX TpeX COpOeHTOB., JTO BIIOJNHE
NOBATHO, yYMUTHBAA MX MHEEDANBHYD MISHTHYHOCTH. CJeNoBaTEIBHO,lpH-
POJ8 MOHTMODHIJIOHKTA OKASHBAET BIMAHIE HA HEKOTOpHe KOJNWYEC TBEHHHE
napaMeTIpH, XapaKTepusypuue CopOumw, He H3NMEHAA CAMOT0 XOX& NOTrJe-
.ieHus B neaoM, IJosToMy, B HeJdxX COKDAUCHAS MaTepuala, NDHUEE JeHH
JAHHHE, OTpPaxRapmileé NpoNecc COpPOHUM DA IAOCTDPOHIMA TOABKO MOHTMODHI-
ZOHATOM OrNAHJMHCEOTO MeCTOPOXJeHAA. HCX0XA U3 MOJOXEHMd EPUBHX
puc.l, MoXHO 114 MOHTMODMINOEMTA DACHOJOXUTH K&THOHH, 10 HX CIIOCOG~

+3 +3
HOCTH yMeHbIATh TOTJIOGEHHEe DaIMOCTPOHIAA, B clexyomu#t pax: Al  >Fe

Bofz(?q,”}Mg”zHBNH; >K* > No*

L7734

Kax pHEHO M3 NDUBEJEHHOTO pAJNA, B OCWEM CJAyyae YeM BHIE Ba-
JIGETHOCTE K&THOHA, & NpH OJMHAKOBOM BaJeRTHOCTM YeM MEHbEE Dajuyc
TUIPaTHPOBAHHOI'O MCHA, TeM CHJLHEEe OH YMEHBHAET CTeNEeH: COpPOIMM
PaZMOCTDOEIXA MOHTMODHJNOHHTOM, CleJyeT OTMETHTIb, YTO DE3YJBTATH,
oOTHOCAMMECE K cHcTeMaM Ot —bo-,  S7'-AL™® |, Hessas cpaBHuMBATH
C AQHAJOTHYHHMY JAHHHMY JId OJHOBAJCHTHHX WINX IBYBaJeHTHHX KaTHOHOEB,
TaK K8K NpM NPOBEJEHMH ONHTOB 3HAYEeHMe DH pacTBOPOB DAaBHAJNOCH 2.

[Ipo zelaHHHEe HAMU DAcYeTH NOKa3aJM, YTO0 OPOLECC IOTJNOMmE HUA
pa JZMOoC TPORINA MOHTMODHINOHMTOM, ABJAAACH MOHOOOMEHHHM NPOLECCoM,
KOJMYeCTBEHHO OYEHEL TOYHO ONMCHBAETCHA 38KOHOM IeJCTBYDIMX MaccC.
lpuyex HeT HUKARON MpHHNUNMAALEON paSHULH NPW COPONKK CTPOHLEA B
MaKpo- ¥ MUKPOOOJACTAX KOHOeHTpalu# ero MoHOB., KOHCTAHTH OOMeHa,

-

\
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0Jy9€HHHE C BECOMHMM KONMYECTBAMA CTPOHLHA, BHOIHe MOXHO IPHMEHHTH
XIS pacudera nponecca NOTJIOREHHA HEBECOMHX KOJUYECTR CTDOHIHA.

fecopluua pamocTPOHIES C MOHTMODHJJIOHATA TAKXe NOZYMHAETCA
38KOHY ReHCTByDmEX MACC. Ha OCHOBE EKoToporo CuJa moaydYeHa GopMyia,
NO3BOJADEAR BHYMCAHTS, EOJMYECTBO PaJMOCTPOHNNA, OCTABLEIOoCH Ha
copderre mocre "N o6padoTok ero NOpUAAME JecopOHpyDmero pac TBO-
pa& NOCTOSHHOTO COJIEBOI'0 COCTABA:

‘K v
Q/nﬁQ’o(V“") ’ 12/
m +K
rre Gro' KOIHYECTBO DPaJHOCTDOHNMA HA COpPOEHTE [0 Jecoponud,
KOAHYeCTBO pajHOCTPOHNHA Ha COpOeHTe MOCAE IV AKTOR Ae-
COpOLHHA,
YV - 9HCIO 8KTOB jecopGmuu,
K- &oHCTanTa
V-~ o0zen nopnuit pacTBOpa, XOTODHME BEAETCH KecopOnEA pajzHo-
CTDOHLMA,
M- BeC copGeHra,
PacueTH no Qopuyne /2/ H BECHEDUMERTANBHHE Pe3yabTaTH 0Y€HEh XOPOMmO
COBMAJADT.
H3 JApyr#x OCKOJOUHHX paJuo3JeMenToB QEDKOHEE M HmoOu#t ojMEAKO-
" B0 xopomo (Ha 98-99%) 3aXBATHBADTCH M3YYCHHHMH TPYETAME KaK u3
LEI04HOTO, TA&K W M3 EMCIOTO DacTBOpa. EMKOCTH TpYETOB IO 0THOmEEUD
E DQUPEOHUD ¥ HMOOMD YCTAHOBUTH HE YJAAOCH, TAK KAK 0Ha, OC-BHEH-
NOMYy, UpE3BHYAMHO BeJuKa, & J0OABJEHME B DACTBOD MaKPOKOJHYECTB
LUPKOHER M HUOONA OHAO EE@BOSMOXHO M3-38 MBJAOK DACTBODHMOCTH coe ra-
HeHUIl STUX BIEMEHTOB B HCIOJb30BAHHKX pacTBOpax.
Crenexs NorjoueHnA Ne3ud IPYHTAME MAJIO BABUCHT oT KHCIOTHOC TH
Cpejd. M3 pacTBOPOB ¢ KOHNEHTpaiMe# mo Hesmp 1,2 10~ MT~3KB/A
HPH MCHOJIb30BAHUM HABECKM IDPYHTA 30 I/X COPOHMpyeTcHd: HECRAMHM 50%,
CyraueeaMm  90%, -ramEavH 90% 0T MCXOJHOTO EOJNYECTHA.
Naxcuma/ipHad eMKOCTh I'DYRTOB OO OTHONEHHD K nesuo OHIA ycTa-
HOBAEHA C TNONOMBD AMHAMAYECKNX OOHTOB B CTeKAAHEHX KOJOHEAX.
CropocTs ¢unsTpaguu cocrasisaia 0,5-1,0 un/vac, Haitgeno, urto cyr-
JHHRAMM foriomaercd 4 Mr-sKB. Iesmd Ha I00 r rpyera, mpmueM I1%
OT NOTIOMEHHOr0 KOJHMYECTBA MOXHO 3aTEM JerK0 CMHTh BOJOH, Cynecs
daxsaTHpaeT 1,25 wMr-skm mezmg ma 100 r. llpr nocrexypmel odpadoTke
cynecH BOJOR OTMHBaeTCA OKOJo 30% Hesmd. OZEAKO0 TpyHT cmocoleH
CHOBa CODOHMPOBAThL M3 CREXETO PacTBOpa Le3EX B EK0JAMYECTBE, DABHOM
OTMHTOMY,
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Ha puc.2 npejncraBieAN KpumHe copSumm (1), mecopoumm (2) u
BTOpPmUNOA copduum (3) nesms. B omuTe NCHOJNB30BAACA HeJOoyHOH
PACTBOD C KOHNeHTpanueim C5N05 10 ur-ske/n. KoauyecTro cymecu B
¥0JOREe cocrapiano I0 r. PesyasraTH NOKa3HBADT, YTO KPHBHE Jecopl-
MM ¥ BTOPUYHON COPOLUKM He3MA NPAKTHYECKU COBMAJADT.

llpH UCHHTAHWMYA COPGUMOHHNX CBOKCTB TDYHTOB IO OTHOUEHUD K CME=
Cl NOPOJYKTOB JeNEHHMA, HAXOZAMMXCHA B WENOUHHX M KHMCIHX pacTBOpax,
OHJIM NOJTBEDEJICHH pesyJbTaTH [pe IBADUTEJBHNX OINTOB, INPOBE AEeHHHX
¢ OTJCILHHMY Dajuo BIEMEHTAaNMM, JCHOJB30BAHHHE B DTOM CJIyYae pacrBo-
i mMenn caegyouuit papuoxummueckuit cocrap: 5190 — 14,58 ;0515 -16%;

u®® - ez, PeiEOo3eNeNbHHE NeMeHTH 0,5%; 7195 + N %1Ig

Ipi CyMMapHO# (3 - paJIMO8KTMBHOCTH 0K0JO 50 MEDDH/M o

isyuenue copOLMOHHOK CIOCOGHOCTH HECKOB NPOM3BOAMIOCE B JH=
HAMMYECKUX YCIOBMAX CO CKODPOCTHR QMABTpALMM 2-5 Mi/yac. BHIIO
yCTQHOBIEHO, YTO B WEJOUHOM Cpeje NPOCKOK pajMO&KTUBHOCTH HalJan-
AA€TC4 P NEPBHX Kamidx ¢uIbTpaTa, BCICACTBUE NPUCYTCTBHUA MaJO
copoupypIierocA pyTeHHd: He Goiaee 30% PYTEeHUA OT MCXOJHOI'0 KoJuYe-
CIBA& €ro B pacTBOpe 3AJEPEUBAETCA NECKOM.

EvrocTr GeckapGonarThHHX cymeceit, cozeprammx IyMyc, COCTaBJIANA
10 OTHOUEHMD X0 BCEeH B3ATOX CyMMEe D&IMO9JEeMEHTOB 39-48 MI'-3KB.
pagMA Io X ~usnyvyerup n 410-538 wmEppym mo p -usayueHun Ha I00 r
IPy HTa, HECKONBEO HMEE eMKOCTH KapGOHATHOTO NECKA OHA COCTA BIAIA
10 2r-3kp pajua mo [ ~usnyvueHuD u 180 mEmpH B -usnydeHun Ha
I00 r rpymrTa,

lpn mponycxaHMM Yepes MECKM KUCIOTO apMFEMEBOTO pacrsopa
PREMODyTeHUH’, peIKne 3eMIN M DaJMOCTDPOHLME NpaKTHYECKW He copOn-
pyprcd, lleprad nopnud npoduibTPOBAHHOTO pacTeopa cojepxala OKOJO
100 # pagmopyTenma M pejxux 3eMenb, 80% PAJIMOCTDPOHONA ¥ OKOJIO
15-18% paXMOLUDKOHMA ¥ DaTUOHUOOHH., TaKmwm 00pa30u, U3 KHCIOTO
AIDMMHUEBOTO D&CTBODPA B PEAJBHHX YCNOBHAX NECKAMM CMOTYT CopUUpo-
FaTBbCA T0BKO pajuonesnd, pajgHOlMPKONMNA M DA IHOHMOOMI. Usyuenne xe
COPOIMOKEHX CBOJHCTE NMECKOB 10 OTHOWEHMD K HTHM pazHodIeMeHTaHu B
KHCJIOH cpe e He MpeJCTABIANO MHTEDECA, TAK KAK npeIBapUTE ILHHEE
ONHTH C 0T ZEJBHHMI DaJf0BNeMEHTAMH NOKABaJM, YTO OHK B PaBHON cTe-
NMERXA XOPOmO MOTNOWMANTCA U3 WeJIOUHON M Kucio# cpenH.,

Cop0uyoHHaA CIOCOGHOGTH CYTIMHKOB M TJME 0O OTHONEHHD K ne-
I0UHHM DPACTBOpPaM u3yyalach B CTATHYECKUX yCAOBUAX. OfHA M T& X6
HABECKA MHOTOKPaTHO 0(pa’aTHBa&Zach PACTBOPOM 10 TeX NOp, HOKa
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HAOJDIAJIOCH MOTJOMEeHHe DAJMOAKTMBHOCTH U3 PACTBOPA, BHJO BHACHEHO,
YTO M3 COJEBOTO WEJOYHOr'O PACTBOPA HPOMCXOUT COPOLMA PaIUOCTPOH-
U4 M pajMOLesHd B CleLyDOAX KOXAIECTBAX:

Pa nuone 3uit PamuocTponnni
T'pyrT MKiopu/I00T uxnpngloor

CpegHuit CYrAMHOK,
¥apOOoHa THHH 242,0 7,0

Jerxad rJuma,
EapGoHATHAA 200,0 9,4

[lecox xapGoHaTHuH 172,0 9,4

PasMepH noTJOmEHUS pPAaZMONMPKOHMA, PAJMOHUOOKUA M DEJRUX 3e=
MeJb He yCTAaHaBANBANNCH, TAR KAk Ha OCHOBAHUM [peJBapPUTENbHHX
ONHTOB MOEHO OEMJAThH, YTO B LEJOYHON! CpeJe eMKOCTh TPYHTOB [0 OT-
HOWIGHXH K HUM OYeHb BeJnmKa, COJepraHME 9DTHUX SJEMEHTOB B DACTBODAX,
HOJXBEPTHYTHX HUCCJEOBAHMW, OHJIO HE3HAYUTEJLHHM,

llornomeHue pajmnosieMeHTOB, OUYEBMJHO, OyJeT CHIBHO 3aBUCETH
OT TOMGWHH CJXO4 IpyHTa, Yepe3 KOTOPHA MpPOCOYMTCA EMJNKOCTH, Jlado-
PaTOpDHHE UCCJIEZOBAHMA CO NEJOYHHMM DACTBOpaMy, COIEPEANMUME IIPOXyK-
TH JeleHud, IIOKA3aJM, UTO C yBeJUUEHNEM HABECOK T'pyHTa, IIpU HUC-
[I0IB30BAHNM OJHOTO ¥ TOT'O %€ 00'BEMA DPacTBODa, CTENEEb IMNOTJONEHUA
CMECH DaJMO3JIEeMEeHTOB MNOBHUAETCA [0 HEKOTOPOro npexesa, KOTOpHM
o0ycl0BJE€H HAJMI¥eM HeCOpOUDpYyDmeTrocd pagMopyTeHUA B aHMOHHON dopue,
OpuMerdd pId OYMCTKY pANUOARTHBHOTO MEJIOYHOTO DaCTBOPa HABECKY
rpyHroB mipAjgra 400 r/n, MOEHO XOBECTH CTENeHb NOTJAOMEHUA DaJUo-
SJEMEHTOB JO 94-96% 0T MCXOJHOTO RoJUYecTBa. [IpH NalbHeitmem yBe-
JMUEHNM HABECOK TDYHIOB CTeneHh copdnumm He mosHmaerca (puc.3).

I3 EKuCJOTO pacTBOpa, HE3ABMCMMO OT BEINYMHH HABECOK TIpYHTA,
CTemeHb COPOILIMM CYMMH pajuodJAEeMEHTOB Ype3BHUAMHO HU3KA M JOCINTaer
28-30%., B OCHOBHOM, K3 CHJIBEOEMCJIOH CpejH NOTJIOMBPNTICHA paAMOLNpEO-
Hull, pammoHroOulf ® JO HEKOTOPO} CTeNeHUM pajuolesni.

lpu o6paGoTEe IDPYyHTOB, NOTJOTHBUNX PAaJHOM30TONH, BOJOX HiIH
meJOYHHM POCTBODOM, COREDEAMUM HUTPAT HATpHUd, YACTH DaXN0JIENEH=
TOB NMEPEXOZUT B DACTBOD., OTMHBEA COJEBHY DACTBODOM NDOHECXOXHT I
HECKOIBRKO pa3 pperTHBHEE UeM BOJOI:
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YCn0BMa OTMHTO paJZMOU30TONOB
I'pyHur (B % oT nornomeHHOH
fecoponuu amnsnocmg

KapGornartuui llexoyBOit pacTBop 3,0
CYTIMHOR BoJa 0,2
Jlerraga kaploHaT- llesroynoit pacTsop 4,0
Had rimHa Boa 0,14
[lecox KapGoHAT~ llesounoit pacTeop 4,I3
HAl Boga 0,I4

CornacHo pajuMOXMMMYECKOMy aHalM3y JHeCOPCIMOHHHX pPacTBODOE,

B OCHOBHOM, C I'DyHTOB CMHBANICA DaJMOCTPOHIMN M pajguMopyTeHmi.
OcranbHHE DAJMON30TONH JOBOJBHO NMPOYHO YJAEPXMBADTCA I'DYHTaMH,

llecopOnpopannye 5ieMEHTH CHOBA 3aXBaluBANTCA PYHTAMH, M-
UeM CTEeneHb BTODMUHOM copOmuM 3aBMCUT OT KOAMUECTBa JOGABIEHHOTO
"pyaTa. Ha puc.4 mpejcTaBleHA 3aBUCUMOCTH MOHMEECHUA D& IMOAKTUBHOCTH
0 ‘MHBOYHHX DacTBOPOB OT KOJMYECTBA IDYHTA.

Taxny oCpasoM, JalopaTODHHE BKCIIEDMMEHTH YKaS3HBANT, YTO B
W3YYeHHNX TIDYHTaX HauGojee IOJBUEHHNM ARIANTCA CTDOHIMI M DY TeHRH.

C uess» MPOBEDKM CHOCOCHOCTM I'DYHTOB B €CTECTBEHHOM CJIOXKECHUH
noriomaTh ¥ yZXEPRMBATH NDPOJXYKTH JeJeHUS U3 PACTBOPOB M TPYHTOBHX
BOJ, OHJX MPOBEJEHH MOJEBWE OMHTH, I/IA 3TOr0 MCHOJB30BAJICA YYACTOR,
OCHOBHHMI MOBEPXHOCTHHMYM TDYHTAMH KOTODOTO GLJM aJJInBM2JbHHE IeCKH,
mo GONBUEX 4acTH MENKOIEDHMCTHE, ¢ HeSHAUUTENRHHMH NMpOCIoiKaMy M
JNH3AMHA CYTAMHKOB., B ToNme Meckos, HA ypoBHe 5-7 M pacmoJaTauch
TDYRTOBHE BOJH, IBMEEHME KOTODHX HMENO JaMMHapHH# xapakrep. Cmepxy
W CHU3Y BOJOHOCHHK 'ODHM30HT OTpPAHMYMBAJCHA MIOTHHM CJOEM CYTJIMHEA
HeConbmofl TOJNMMHK. IIpezBapuTesbHHMM MCCJIEJOBAHMAMN OMAN CHATH
TnIpoTe0/OTUYECKNEe XapakTepMCTHKN yuaCcTKa, OIpe IeJNeH0 HalpaBJeHHe
X CKODOCTEL JBUXEHUA TPYHTOBOIO MOTOKA .

Ha yvacTke OHAM 38J0KeHH TPH ONHTHHX (WJIbTDPYDMMX KOJOZLIA
(pnc.d), uepes KOTOpDHE B TPYHTOBHI NOTOXK BBOAMJICA pacTBOp, COJepxa-
muit NPOIYKTH JNENeHNA M HUTPAT HATPUA, B KaxIu#l KoMOjel COpaCHBAaNOCh
mo 300 Kppu pajuoaKTHBHHX BENECTE NPU COJEeDRAHMM HNTpaTa HATDHA
200 r/n. B COCTaR DBIMOAKTHBHHX DACTBOPOE BXO LUJIHU: Srogo, U
71, Ne%, Ru'%, (o™

?
B Jpyrme OCKOJIOUHHE DEeIKO3EeMeJBHHE BIAEeMEeHTH.
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KoHcTpykTHBHO® OfOpuNEeRMe EoXoxmes M PACHOXOXCHHE KOHTPONb
HHX CEBAENH, IIpeXCTABIEHHOE HAa pHC.D, OHIO PACCYHTAHO HE n3yyeHue
pacnpocTpaAHERHE DAJMOAKTHRHHX M30TONOB B BOJOHOCHOM FODM3OHTE KAK
BMEcTe C NMOTOKOM, TAE ¥ DPOTHMB Hero. KoJommu mnpexcTasisaxm codolt
CKBAEHEH JuamMeTpoM 1 M, oGcamennwe acGonemeHTHHME Tpy0anu, BHYTDK
NOKPHTHWH CMTYMOM. Kaxjguit Kosogen oGopygmoBan KDHIEOH, ypOBHEMEDOM,
IpOG0OTGODHMEOM M JBYMS CJNBHHMHA Tpydauyu, Yepes KOTOPHE IPOM3BO M-
Jach Sarpyska pacTBOPOB. YCTDOCTEO QUABIDPYDEmEro JHE KOJIOMKNEE
IO3B0JIAJ0 IO DASHOMY BBOJMTH DAXHOAKTHBHHE DACTHODH B NOTOK.
I'nyOuEa nmepBoro KomOJua ZOCTHIraza BepXHEro YPOBHA TIDYSTOBHX BOJ,
YTO MO3BOJMIO COPOCATH PACTBOP HEMOCPEJACTBEHHO B MOTOK Yepes BCh
nnomaxs AHa. Ha BTOpOM EKoXOAHe cOpOC PACTBOPA OCYLECTBALANCA yepes
OTBEPCTHA B TUMHAHOM 3aMEe, TOAMMHOM 25 cM. SWILTDYDIMM EHOM B
TpeTreM EoJOXNe ABIAJICA MEeTDOBHYE caoit mOJCTUIADMETO MECUAHOIO TpYyH=
T& €CTECTBEHHOM CTDYKTYpH,

PacTBOpH 3anMBANACEH OXHOKPATHO, HDH 9TOM IA JEHHE YPOBHA BO
BCEX TpeX ONMHTAX MPOMCXOZUNO HOCTATOYHO OHCTPO. Bce mocJe Zypuue
HAGJIDREHAA 38 DacOpOCTPAHERMEM DaLUGE30TONOB OPOBOJMIMCE HYyTEM
0TGOpa Npol IpPYHTOBOM BOIH U3 EOHTDOJIBHRX CEBAXHH ¥ NpO ZOMEBRIUCEH
B TEUCHEE HECROIbEIX MecAleB. [he30METDH CEBAXUH YCTAaHABIMBAJNCDH
TAK®EM 00pasoM, 4TOOH NepPopHPOBAHEAS YaCTh TPy HepeRpHEAJE BOIO-
Hecymu¥ rpyHTOBHA croit. llepex RaxmuM 0T60pOM NIPOC BOJA B CKBAaxuHe
INATelbHO NMEpPeMenyBalach B B TeUeHMe 3-5 MUHYT OTCTaUBAJACH g
OCBETIeHUA,

HemocpepcTeeHHO B mpodax BOZH IIPOBO JIHNOCH ONpeJeJeHHAe pH, 3Ha-
YeHHA EOTODPOTO HB NPOTAXCHHE BCETO0 BDEMEHH ONMTOB K0Ie0&L0CH B
ope zexax 7-8, PaimoMeTpuyecKMe 1 paJIMOXMMHYECEME AHAILZH TpeCoBaK -
[Ipe ABAPHTEABHOT0 KOHLUEHTDHDOBAHNL, KOTOpOE OCYymEeC TBILIOCH o IJIABHHM
00pasoM, NyTeM ynapuBaHUA He MeHee ueM B 10 pas.

Kak moxasanz maGingeHHs, bacnmpocTpaEeHNe paJMOAETHBHHX 3arpAs-
HeHui B BOJOROCHOM TODEBOHTE MOXHO DA3JEJHMTH Ha B IIEDHOJA.
lepBHZ NEPUOX OTHOCHTCA EO BpEMEHH NPOHNKHOBEHMA DPACTBODOB B TpyH=-
TOBHE BOJH NIpW 33JMBKE KOJOANEB, EOTJA HADYHAETCH €CTeCTBEHHOE
ABAXCHUE I'DYHTOBOTO MOTORA. B 3TOT mepuoj, BBUAY HeOOAbMUX CROpO=-
cre mepeMemeHMs TDYHTOBHX BOX M OncTpolt duapTpammy pacTBopOE,
pacIcKaHHE MX B NOTOKE ﬁponsonmo NPaKTHYECKHE HO O ZUHAKOBOMY pajzuycy
BO BCEX HANDABAEHEAX. B Cnmza#mpy 0T KOJOJNER CEBS&ENHAX EAK BIOJIB
NOTOX&, T&K M NPOTHB EEro, OTMEUAJOCh BOSpACTARHE 0cTa- ¥ TaMMa-

-
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DA IMOBKTHBHOCTH BOJH, KOTOpPOE MDPOXONEAJNOCH B TEYeHHe HECKOJbKUX
IHe}t rocse 3a8JMBKM M 0TMEYANOCH B paxgmyce 3 MeTpoB 0T I-ro u 2-T0
Kosoaues (puc.6 u 7) u B paguyce I merpa or 3-ro koxogna. lpm 3TOM
OHJO 38MEYEHO, YTO YpOBEHb SarpASHeNMA BOJHN B HANpaBRIeHMU HPOTHEB
TOXa B NEpEHe WEeCTh fHelt nocJe BaJMBKM OKABANCH HECKOILKO BHIE HA
BCEeX TpeX KoJoJUAX. OFHAKO INOBHIEHWE CTENEHM PaIMOaXTUBHOC TH
BOJH B CKBAXMHAX, PDACcMNOJOXEHHHX BJOJb NOTOK&, HPOXOJXAJIOCH 3HAUH=
TEJIBHO ROJIbmE, YeM B CKBAEMHAX ITPOTHBOIOJIOXHOI'O HampasieHud. Tak,
PaMOAKINBHOCTD BOJH CKBAEMHN 1 BospacTaza B Teuenue [2 JHell,
ckBaxmui 11 - 20 gmedt M cxpaxuum 24 - 35 JEeit, B TO BpeMd K&K
B CRBAEMHAX o0paTHOTo HampasieHua (37,38 u 41) majexue paMoaKTUB=
HOCTH HAYUHAJOCH HA MECTO! JEeHEL DAaCOTH EOJIOJLEE.

Braroyapa BIMAHND Hamopa ¥ BHCOKOH buipTpyDme#t cnocoGHoC TH
MH8 KOJIOXUEB, DAacHpPOCTDAHEHME DA JAMOBKTHMBHHX GIEMEHTOB B IIOTOKE
IPOM30WI0 MOYTH HA BCH TAYGHHY BOJOHECYIMETo ropu30KTa, BpEMA KOH-
TaKTd IPYHTOBHX YACTHL C DACTBOPOM OKA3&J0CH HEJOCTATOUHO PO JOJ- ..
EUTCIBHHM JUIA TOr0, YTOOH JAXe JIEI'EO COpOMpyeMHe PaJuo 3JEeMeHTH
(unpxonnﬁ, HuoOu#, nesuit M penxo3eMelbHHE BIEMEHTH) 38KPENNINCE
H& IpyHTE. B 93TOT mepMOX BpeMEHM BOJA OAMRANLNX OT Koo @ CKBaXUR
(na paccTosmum I ¥ oT cTemEM KOJNIOJI8) COJEPEAJA BCE BHECEHHHE B
R0JIOZell TPOXYKTH JEJICHHA C HECKOJDKO M3MEHEHHHNM HPONEHTHHM COOT~
HOmMEeneY pamio3JeMeHTOB N0 CPABHEHHD C MEPEOHAYAJNBHO 3aJMTHM
DacTBOPOM.

lo 1800pP&TODHHM IAHHHM PuabTpalME Yepes TaKOe KOINUECTRO TpyH-
Ta JonxHa OHAa 00ECHEUHTH QUUCTKY OT IIMpKOHNE, HMOOWA, nepna, pej-
KO3EMEJBHHX BNEMEHTOB ¥ B CoJbmOY CTeNeHM 0T Ne3Hd. AHAIMBH BOX
CEBAZmH, yJaNeHHHX CoXee ueM Ha I M oT crenxu EOJIO B, ITOKA3all,
9T0 TJABHNMN DaJNUO2KTINBHHMM 3aTPABHEHMAMM B HEX ABASDICH pamo-
CTPOHIMA M pajgmopyTeHnit, Tarum 00pasoM, B YCAORMAX OHCTDPOTO BBOJA
PaJ0aKTHBHOTO PAaCTBOPA KOHTAKT MEEJLY YaCTUaMH TDYHTE M MOHAMH
DaJMou30IONOB OKA3HBAeICd HEJOCTATOUEHM JI4 NOCTHEEHUS IOJHOTO
CODOOMOHHOTO DABHOBECHA,J8%Xe [NE JIETE0 3aXBaTHBAEMHX KOMITIOHEHTOB
IIPK HAJMYVM OOJBHLOTO M3CHTEA COPOEHTa,.

BropoXt mepmoX MmrpamMum pajmo SJIEMEHTOB OTHOCHTCH KO BDEMEHH
BOCCTAHOBICHUA HODMAJBHOTO DEEMMAE JBMECHUS TPYHTOBHX BoX.Haoange-
HUA 34 YPOBHAMK BOJH B CEBAXUH&X IOKA3aJM, YTO BOCCTAHOBJEHHE
©CTeCTBeHHOI0 DexUMa B NOTOKE IPOUBOLAC HA yuacrxe roaoiues 1 u 3,

TIpUMEpHO, 4epe3 3 XHA, 8 Ha EOJOJIE 2 — uepes 6-8 gmedt, Mpudau-
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3UTEJILHO, K 9TOMY BpPEMEHM OKOHUMJIOCH MOBHLEHME CTENEeHU DaJuoakTHUB-
HOCTM BOIM B CKBaXiHaX, DaCHOJIOEEHHHX NDOTUE MoTOKA. Murpanud
paXuodJeMeHTOB B 9TOT NEPUOJ 38BUCUT TOJBKO OT MPOLECCOB COpOLMM
M KecopluMy Ha BOJOHECYWMX TDPYHTAX M CTAQUOHADHOAX CKODOCTU JRUXE-
HMAd TDYHTOBHX BOJ,

B pesyanbTaTe HaCANKeHUil HamMM OWJO YCTAHOBJIEHO MOCJEJOBATEJE-
HOe HapacTaHMe U crnaj pPaIMOAKTHMBHOCTY BOJIM B CKBAXMHAX IO HampaB-
JIEHUD JBUXEHUA TDYHIOBOTO TI0TOK3. B CKPaxuHax NePBOTO pazuyca
(1 M or CTeHKM KOJOJUA) HACGANJAJICA OILMH MAKCUMYM YDOBHA DaAMOAKTHUB-
HOCTH, TOTJA KaK E CKEAXMHAX BTOpOro pajmyca (3 M OT CTEHKHM KOJOJ-
1ja) BO3paCTAnMe DAIMOAKTMBHOCTH BOJH Mpoucxommio msaxms (puc.7).
[leppHe MAKCUMYMH, B OCHOBHOM, OOA33HH DACTEKaHNU0 DPACTBOPOB HAY&Jb-
HH}f nepuoX, a BTOpHe ARJANTCA PE3YJBTATOM MUTDALUM pa X0 3JEMeHTOB
BJONb NOTOKA I[PM HODPMAJBHOM DEXNMMEe TpPYHTOBHX BOX. Ilo Mepe mpoxBil-
%XeHuA (PPOHETA BOJMW, 3aTPABHEHHON DagIMOAKTUBHHMU PElECTIaMU, HACAp-
JIaJoCh 3HAYUTEJBHOE MOHMEeHMe CTeNeHU paJuoaKTUBHOCTMH,

Ha nepBoM pajuyce CEPAEMH 38rDA3HEHNd BOJH M3MEDANUCH JECATKA
MIL 1f COTHAMM MUKDOKKDM/N, HA BTOpPOM, B 3 MeTpax OT KOJOJXUA, panuo-
AXTURHOCTh» CHM3UJIACH Ha 3-4 MOPAJNKA U HA TpeThkeM, B 5 M OT KoJOJIHa
ynaJja eme Ha OZMH MOPAJKOK.

Ind u3yueHuUs xapakTepa 3axBaTa DaJIUOU3OTONOE TDYHTOM OHJO
MpOM3BeJIEHO0 ONMHTHOe GYypeHMe 3apaxeHHOTO yvacTKa. AHAMH3H Mpol
IrpyHT3, OTOGDAHHHE M3 DPASHHX TOYEK BOJOHOCHOTO TOPHU3O0HTA, MOKA3a-
Ji, 9TO yMeHblleHHMe CTefeHU DAJMOAKTURHOCTN HA yUyaCTKe MERXy CKBa-
EnHami I-ro ¥ 2-ro pajmyca, BH3BaHO, IJIAaBHHM 00pa3oy, copoluuel
palnodJeMeHTOR Ha rpyHrax. lanpHelimee moMuxeHue ypOBHA pajgHOBKTHB-
HOCTM oMnpegenseTcs 3Haqn%ensnum pa3daBieHueM B NOTOKE, KOTOpOE
NPOUCXOIMI0, HECMOTDA Ha JNAMHHADHHN XapaxrTep JABMKEHMUA TDYHTOBHX
BoJ. [locnenHee OGCTOATEJNBCTBO IMOCJHYXRWIO TPHYMHOK HeoOX0XUMOCTH
OTPaH#YMTs> HAIM HAOaoIeHud pagmycod 7-I10 M 0T K0JOJIHEE.

PajpvoxmmMuyeckuil cocTaB B3arpAsHeHuit, MUrpUpypmyUX I0 BOIOHOCHO-
My TODM3OHTY, CO BpeMeHeM MeHAjicH. UMpROHWE, HEOOMI, nNesud, pex-
¥03eMeNbHEe 9SJEeMEeHTH NPH HODMAJBHOM DEEWME MOTOKa COPOMPOBAMACH
7 XODOUo Y IEePETUBAJNCH BOJOHECYWNM NECKOM, YTO MOATBEDXHJANO HAUH
Ja0opaTopHue JAHHHE, HeCKoJbKO GoJabliell IOIBMEHOCTBO 0CJaJanl Dan:-
ouesuit, Ho, B OCHOBHOM, DAIMOAKTUBHOCTEL BOJH ONpeJAejadAnach DA&aAuo-
crpornMeM u pajguopyrenuer (puc.8 u 9). Tpoismenve paIuOCTPOULHA
10 MOTOKY MPOXOZMJIO CO CEOPOCTDLI, TPARTHUUECKM CJIM3KOH K CKOPOCTH
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ABAKEHUA TPYHTOBHX BOXL. IIpENeJBHO M3MEPUMHE KOJHMUYECTBA DA NUOCTPOH-
nua GHIM OTMEYEHW B npodax, yJAJAEHHHX HA 7 M OT KOAOZUeB. AHAIM3H
FPYHTOB, OTOCDAHHHX H@ PACCTOAKMM CBHWE 3 M OT KOJOJLA, NMOKA3alH
OTCYTCTBUE KaKUX-NMOO DaJMOAKTHBRHX 3arpA3HeHuMi Ha HAX.

Takmy 00pasoN, LONYyUEHHNE JaHHHE CBUAETENLCTBYDT O BEChMA
38 TPy ZHEHHOR copOoum paMoCTPOHNMA HA BONOHACHMEHHNWX TPYHTAX M
JIeTKO# MOJBMEHOCTH Q3JEMEHTA B I'DYHTOBHX BOJAX.

Haupm naGnapiesus 3a Murpanuet pajmopyTeHHS HO3BOJMIM YCTAHO~
BATB, UTO CKODOCTh €r0 DACIPOCTPRHEHMA [0 NOTOKY, NPUMEDHO, BIBOE
MeHbIIE CKODPOCTH DaZXUOCTPOHIKA,

JlerkocTs JecopOuuyM pajMOCTPOHLMA C IMECYAHHX IPYHTOB €CTecTBeH-
HO¥ CIPYKIYPH JONOJHATENBHO OHIa NPOBEPEHA B MPOLECCE NMPOMHBKH MO [-
CTUJIADLETO JHA TPETBEr0 KOJOAUa. ECTeCTBEHHO, UTO HAJIMUME HA 3HTOM
KOJIOJZOe JOHHOTO MOHOAMTA B KauecTse uUaAbTpA, NpPUBENO K COpPOHMA
SHaYMUTeNbHO! YacTU 3ATrPYXCHHHX DaJMOBIEMEHTOB M YMEHBLHMJIO DaIuyc
UX DacOpoCTPAHEHWA B NEDBHI mepuojy padoTH Kojognna, Iiad IpOBEpRH
NPDOYHOCTH 3&KpENJeHHMA DAJUOAKTHBHOCTY HA I'DYHTE B KOHOE OMHTA
6HJa NPOBEJEHA MDOMHBKA MOHOMMTAa 4 M° moIKMCIEeHHOTO pacTBODa HUT-
paTa HATDHA (HNO,, 2 r/n, NoNO, 200 r/n). B mponecce MNpOMHB-
EH yCT&HOBJEHO, YTO C TPYHTA CMHBAETCA U DACHPOCTPABACTCHA IO HO=
TOKY, I'IABHHM 00pa30M, paXMOCTPOHIMH, U3 OCTAJBHHX DaJIHOIJEMEHTOB
OHJ 3a¥eyeH TOJBKO paIuopyTeHmit, Panmonesuit, cuMHTHI ¢ mecyarHoro
IHA EO0JOJua, 3ajJepxUBAJCA OnM3NeXAMAMM CJOAMM TDYHTAE.

TaguM o0pa3oM, pe3yJAbLTATH MOJEBHX ONHTOB MOATBEPAMIN OCHOBHHE
JaHHHE JNa00opaTODHHX HCCJeNOBAHUMA O 3aKOHOMEDHOCTAX 3aXBaTa IpoO-
IYETOB JeleHWd IDYHTAMH, [IpoBejeHMe ONHTOB B YCJIOBMAX, HamMeHee
CAAaTONPAMATHHX XI4 CODONMH M 3aKpelsieHAd DA IUOaKTHBHHX BENECTB,
(MOTOK TPYHTOBHX BOA) NMOBBOMMIO YCTAHOBUTH, YTO 3aXODOHEHHE B 3eM-
1D TAKNX DAJMOSJIEMEHTOB KAk NUDROHMI, HmMOOHH, Lepum#t M pe IKO3eMeidb-
HHEe OJJIeMeHTH He JOJEHO BH3HBATH CepDhe3HHX onacenmi., [opexeHue
nesnd, NO~BUXUMOMY, TaKEe OJAronpUATHO, HO HYEJAEICA €me B JOmol-
HUTEAbHOM HU3YYeHHH.

OCcHOBHYD OmacHOCTh NpH® cOpoce paJMOAKTHBHHX OTXOJOB B 3eMid-
HHE XpaHWINNa, HeCOMHEHHO, NpeACcTAaBJAAET CTPOHUMR, Orarojapd 3Ha-
YNTEJABHOX JecOopOMpyeMOCTH ero Jaxe TDYHTOBHMH BOJAMHU, PyTeHul »
8HNOHHO}! (OpME NMPAKTHUECKM Takxe HEe 38XBATHBAEGTCA TPYHTAMU DA3NHAYU-
HOTO0 MHMHEpalIormuyeckoro cocrasa. C 3Toff TOUKHM 3peHHd Hamdoxee OJja-
TONPHATHH XAA ycTpolicTEa B3eMIAHHX KDAHUAME YYacTEH, XApaKTEPH3YD=
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mUecs HESKMM CTOAHAEM TIDYHTOBHX BOJX, Me NJICHHHM MX JBUXCHUEM, MAJIHM
ColepxaHEEeM MOHOB KaJAbINi M HU3KOH! obme#f 3acoJeHHOC THN,
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Aowewpapus (Ar-an8Lly)

Pyc,1. Xonm xpuBHx pacrnpefefleEnsi MURDOKOINYECTB
CTPOHIUA MEXLY PaCTBODOM # CODPGEHTOM B
MpUCYTCTBUM DAIMUUHNX KaTHOHOB! 1- NMa” 3
2-K*, 3- MH,”, 4-H*, 5-/@‘, 6- Ca*2
7- Ba*, 8- pA , AL

% om

Pyc.2, Hornomenne nesus cynmechd B FNHAMEYECKEX
yenopugx. I- copfmmsa; 2- necopomms;
3- BTOpPMYHAS CODOURS
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%
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Pyc.3. BasMcuMOCTD NMOrNOMEHMA CYMMH OCKROJNOYHHX 8Je—
MEHTOB OT Be/MUMHH HepeCOK rpyHra. llornomemme
¥s UielOYHO! cpesH: 1- TAXes? rRapGoHaTHHR cy-
PIMHOK; <- JNerkas kap6oHaTHasd rimEa; S~ cpeyEuR
RapGOHATHHA CYIJIMHOK.
lornomerue us mucnod cpemu: 4- cpemmmit kapGo-
HATHH CYIJIRHOK

4
0 100 200 300 &em

Pyc.4. Bropuunoe mnoriomenme cymMH pajMosieMeHTOB
U8 JleCOPOIMOHHNX PACTEOPOB. 1- mornomenne
us MeJOYHOrO pacTBopa; <- IOrJOMEHWe W5 BOMH
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Andapo debpons Iy

Puc.6. Comepmanme cymuapHoli A -pammoakTus-
HOCTM B CKBaxmHax konopua 1: 1- crBasm-
Ha 12; 2- ckpazusa 13; 3- ckpazuHa 14

.
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Puc,?” Comepxamme cyumapHod J -paimoarTEBHOCTH B
crBaxmMEax xonozma 2 1- crpazmEa 3; 2- CKBa-
zxEa 4; 5- cxBaxEEHa S,

Puc.8. Pagmoxmmyecru® cocras sarpssEeENf BojH
cepezgmy 11 (cyauepnes £ -pammoarTwsnocss -1;
comermamme Ry -2; 3z -8; (3 -4)
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Anperne  IDny

Puc,.9. Pagmoxumuyeckuil cocrTam sarpssHeHMR BOJH,
cksaxun 13 (cogepzanme 3z -1;
Ru -2, C3 -3)
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